Evidence of DNA topoisomerase II-dependent mechanisms of multidrug resistance in P388 leukemia cells.
A multidrug-resistant variant of the P388 leukemia cell line exhibits multiple biochemical changes, including reduced drug accumulation and markedly reduced DNA strand breakage induced by anthracyclines. To investigate whether the reduced formation of drug-induced DNA breaks was due to alteration of DNA topoisomerase II activity, nuclear extracts and partially purified enzymes from the sensitive line and the resistant subline were compared. DNA topoisomerase II activity in 0.35 M NaCl nuclear extracts from sensitive cells was approximately 1.7 times higher than that found in extracts from resistant cells, as determined by ability to unknot P4 phage DNA. In addition, it was found that teniposide-stimulated topoisomerase II DNA cleavage activity of nuclear extract from resistant cells was at least 10-fold lower than that from sensitive cells. This differential sensitivity paralleled a similar drug response of nuclei, as determined by the alkaline elution method. However, partially purified DNA topoisomerase II showed similar drug sensitivity in both cell lines. This finding suggests the presence of a modulating factor, which may be lost during purification. These results, indicating a reduction of both catalytic activity and DNA cleavage activity of DNA topoisomerase II in P388 multidrug-resistant cells, emphasize the importance of DNa topoisomerase function in the resistance mechanism. Thus, the concomitant involvement of multiple mechanisms could explain the high degree of resistance of these cells.